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Correlation versus baseline for Sirius

Baseline Exposure Correlation
(m) (h) Observed Theoretical*
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2067 372 0*'0107 + 00015 0-00b1
2589 598 0-0118+ 0 0011 0 0100
15°04 379 ©*0001 X0'0017 Qo000

The uncertainty in the zero level
for all observed values is +o-coof

* Calculated for a model atmosphere (6) with Te = 10000 K, logg = 4, A = 4500 A
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Fic. 3. The variation of correlation AT, (d) with baseline d for Sirius. The points sl
the observed values; the full line is a theoretical curve, based on a model stellar atmospher?
(Te = 10000k, log g = 4), with zero-baseline correlation and angular size adjusted 17
give the best fit to the obscrvations. The broken lines represent the rms uncertainty i the

theoretical curves.
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Fig. Ja—c. Visibility datd at 550 nm. as a function of projected base-
line length. The solid line is the prediction from the Manduca et al.
model with Tiy = 4000 K. 8.p = 21.1 mas. The dotted line is the uni-
form disk model which gives the best fit 10 the data on the short base-
lines (Bup = 19.18 mas). The dashed line is the uniform disk mode]
with fup = 18.50 mas; it has the first null at the same position as the
limb-darkened model. Two subsets of the data are shown enlarged in
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LIMB DARKENING

— REAL STARS ARE LIMB-DARKENED
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Fig. 2. Maximum-entropy reconstruction of ¢ Tauri in the contin-
uum channel centered at 550 nm. Contour levels are 0.1, 0.2, 0.5, 1.
2, 5, 10, 20, 50, and 80% of the peak,
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Fig. 3. Maximum-entropy reconstruction of € Tauri in the Ho emis-
sion line (656 nm). Contour levels are as in Fig. 2. The arrow indi-
cates the position angle of the linear polarization.
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SUMMARY OF REsuLTS
UDD at 712 nm UDD at 74 nm Dhameter
Star BS Spectral Type R-1{ (mas) {mas) Ratio
NAnd: sy : 337 MO lila 1.00 1273 + 0.18 12.63 + 022 1.01 + 0.02
aCet ......... 211 M1.5 Il1a 1.00 11.95 +0.23 11.66 + 0.22 1.02 + 0.03
pPer ... 921 M4 11 1.62 1603 +0.29 14.66 + 0.20 1.0% + 0.02
. & 5 | PR 1457 K5 I (.94 1958 + 0.14 19.80 + .12 1.00 + 0.01
TR ns 18435 M2 lab-Ib .44 1147 + 0.33 99K + 0.20 1.15 + 0.04
T T v 2091 M3 11 1.31 B9+ 0.29 B23 + (.21 1.08 + 0.04
nGem.......... 2216 M3 I 1.31 11.75 + 027 10:70 + 0.15 1.10 + 0.03
plem ... ..., 2286 M3 Illab 1.38 1397 + 0.28 13.50 + 0.13 1.03 + 0.02
LN e 7139 M4 ] 1.63 11.76 + 0.30 10.85 + 0.26 1.08 + 0.04
D T157 M5 I 1.91 18.60 + 0.31 16.64 + 0.25 1.12 + (.02
PEED Loy 8316 M2 lac 76 2503 + 043 21.31 + 0.28 1.I7 + 0.02
BPeg i, B775 M2.5 1I-111 1.32 1755 + 0.14 16.11 + 0.11 1.08 + 0.01

* For each star, the 1able lists the Bright Star number, spectral type, R — [ color mdex, uniform disk diameters al
712 and 754 nm, and the ratio of these diameters.
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Fig. 4. The Doppler image derived using the Fe | 6643 A line. Darkest
regions are 630 K below the photospheric temperature.
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Fig. 5. Doppler image derived using Fe | 6678 A. Darkest regions are
§70 K below the photospheric temperature.
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Fig. 9. Observed Ha line profiles as a
function of orbital phase. The dashed
line represents the center of Ha as
measured with respect to the phoio-
spheric lines.
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High-resolution spectral observations have been presented for HD
164615 which show systematic changes in the line profile shapes
with the photometric period. These changes along with the RV
variations are best fitted with an m = 2 non-radial mode. A star-spot
model can provide reasonable fits to the line profile variations, but it
is incapable of fitting the changes in the linewidths or the observed
RV curve. Furthermore, the spot model has a predicted photometric
amplitude at least 5 times that which is observed for this star.
Finally{ the derived  Doppler image’ for HD 164615 is consistent
with that produced by non-radial pulsations. {All of these establish
“hdt pulsations are indeed responsible for the light
variations in HD 164615 and that this star, along with the other "y
Dor’ variables, represents a new class of pulsating stars.
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Figure 3. Calibrated visibility amplitudes and closure phases as
obtained for o Her at 633nm in 1993 June. The left-hand pan-
els show the measured data, and the right-hand panels the fits
for a madel composed of a uniform disc together with two un-
resolved hotspots on the stellar surface. For clarity, only data
corresponding to 5 of the interferometer baselines and 5 of the
closure triangles are shown. In these, and subsequent plots, lower
azimuthally averaged visibilities corresp ond to longer interfero-
meter baselines. One-sigma error bars are plotted, For a symmet-
rie source all the closure phases should be zero.
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Figure 4. Calibrated visibility amplitudes and closure phases as
obtained for o Ori at 700nm in 1993 December. As in Fig. 3, only
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Figure 2. Reconstructed images of Betelgeuse at wavelengths of (a) 633 nm, (b) 700 nm and (¢) 710 nm, with resolutions of 48, 38 and 39 mas,
respectively. The contour levels are at 1, 2, 10, 20, 30,... 80, 90 per cent of the peak brightness. The images show a moderate amount of ‘super-
resolution’, because the maximum entropy algorithm used to reconstruct them allows a priori constraints, such as positivity and finite extent of
the image, to be enforced. The spots outside the central disc are consistent with the expected noise level.
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Figure 2. Diffraction-limited image reconstructions of & Her at
633nm obtained in 1992 July (top) and 1993 June (bottom).
These were recovered from the Fourier measurements using an
MEM-based self-calibration algorithm. Each image can be rep-
resented as the superposition of a uniform dise together with a
number of unresolved hotspots. For each image, the right-hand
panel shows the locations of the model components, the relative
flux of each hotspot being represented by its angular diameter.
The contour levels are plotted from 5% to 95% of the peak flux,
at intervals of 10%. North is to the top and East to the left. The
map scales are in milliarcseconds.
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uv-coverages for simulated NPOI observations

in a survey configuration (a), and two semi-
redundant configurations optimized for stellar
surface imaging. Baselines for the latter two

can be bootstrapped, i.e. the fringe delays can

be computed for the longest baselines from

shorter ones, none of which is too long to fully
resolve the stellar disk. As is shown in Figs. d

and e, the visibility amplitudes drop to very low
levels beyond the first NULL, at spacings which
contribute information on the small scales of the
stellar surface. Such low contrast fringes can not
be tracked directly and require semi-redundant
arrays. The figures to the left also demonstrate
the power of broad band fringe detection in leading
to a much impoved uv-coverage. With only a few
scans, six stations providing 15 simultaneous
baselines, and 32 channels from 450 nm to 850 nm,
excellent aperture coverages can be obtained.
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CONCLU Slons

- EXPECT LOTS ©F UDbDd AND

LDD IN THE NEAR FuTURE
- 3 BASELINES >> 3 . (/ BASELINE)
~ VACuuM DeLAYs Hew?r AcoT
= CLEVER  ARRAY DES'6N HMELPS ALOT
- DEDICATED ©0I => SpoT pYVAMICS

= TIE-IN BETWEEN NEBULAR HYDRO
EVOLUTION § STELLAR /MASS LOSS o



